The main aim of the present work is the content analysis of the Portuguese National Curriculum and the Primary School textbooks where microorganisms are concerned. The content analysis through categories created a priori were used as methodology. In all analysed documents the topic microorganisms did not emerge in a clear way. However, several indirect themes related to microorganisms were found in the National Curriculum and textbooks of the Environment Study issue. These themes can be explored with pupils through experimental activities. The Science Education in primary schools can be introduced with proposals of activities involving microorganisms and contributing to a better understanding of the children's world.
Introduction
From an early age children are told about microorganisms. The concept about microorganisms is ordinarily developed in the children because of the diseases that they or their parents and relatives normal experience. In this way, the concept about these intangible living organisms is naturally coined negatively. Besides this blurred and negative representation it is important that children know the other-side of microorganisms; in general the recognition of the importance of these living organisms to their life and to the planet. It is also important that they discover some of essential and tangible roles that microorganisms play in the world like in production of different kinds of food, in the environment, industry, and in health when helping us fight diseases with antibiotics.
We carry out this research in order to answer the following question: Are the Portuguese National Curriculum and the Primary School textbooks concerned with the plurality of activities of microorganisms? To answer this research question we took into consideration that the textbooks are a didactic resource both to teachers, who use them as a guide in the classroom and to students whose textbooks are, for most of them, the only way of accessing science (Silva, 2001) . So, the National Curriculum and textbooks of Primary School became the preferential source to carry out our research, through the content analysis. Using this technique for making inferences by objectively and systematically identifying specified characteristics of messages, we expected to get a better understanding of the contents and concepts that the Portuguese Primary School has about microorganisms. This survey is an essential approach if we want to develop a coherent and applicable action plan to initiate teaching microbiology in the Primary Schools.
Methodology
Sixteen textbooks of Environment Study of Primary School [M1-16] (from the 1 st to the 4 th grades), which included 4 publishers for each grade, were selected to be analysed. The National Curriculum of Primary School (Ministry of Education, 2004) was also analysed.
To carry out the analysis of the texts and images of the textbooks a priori categories of analysis were defined. In more detail, for the text analysis two categories were defined as presented in Table 1 . The Portuguese textbooks for primary schools are intensively illustrated. In order to get all information that each image contained, they were analysis using the criteria defined by Drouin (1987) , Amador and Carneiro (1999) and Palma (2005) . Table II presents the three categories used and their definitions. Know if the image transmits a visualization of the mentioned concepts. In this case, this category will not be used due to the fact that the content is not explicit in the curriculum and in textbooks. Therefore, conception will always be present in a broader way in the analysis through the study (and not only through the images) in the search of signs which indicate the possibility of exploration of the microorganisms themes in the Primary School.
Finally, in what microorganisms are the contents of the National Curriculum of Primary School concerned and its related documents were analysed taking into account the following four parameters: 1-Microorganisms as a part of the living world (e.g. biological diversity, the Kingdoms, classification of living organisms); 2-Microorganisms and health (e.g. vaccines, diseases, hygiene of the body, food and places); 3-Microorganisms and food (e.g. production; time of shelf-life, food transformation and preservation); 4-Microorganisms in industry, technology and environment (e.g. treatment of wastewater and pollution).
Results and Discussion
The topic Microorganisms is not directly observed and mentioned in textbooks or in the National Curriculum of Primary School. What it was found is that this topic appears indirectly or implicitly being in some issues associated with the curriculum. Indirectly or implicitly means references in curriculum and textbooks contents which are related to microbial activities. Table III summarised the issues in the National Curriculum of Primary School in which was consider to have any relation with microorganisms.
The microorganism's topic also appears in textbooks indirectly. In this case it is related with health/hygiene, food and environment contents. To illustrate the findings, some examples of contents that we have found in textbooks related with analysis parameters along the four grades will be presented next. Identification of skin protective function. Know the basic first-aid rules.
Microscope handling.
Identification of products of the Portuguese industry: canned food, etc. Identification of polluting factors, water quality and ways of pollution in water streams, environmental instability forced by human activity.
Results and discussion by parameter of analysis

Parameter 1 -Microorganisms as a part of the living world
Microorganisms are not referred to as making part of the living world neither in the National Curriculum of Primary School nor in the analysed textbooks. In the syllabus set in which it could be more directly mentionedKnowing the natural environment -we pointed out that the representativeness of the living world is exclusive for animals and plants. Nevertheless, in textbooks M4 to M9 the word "germs" emerges infrequently, however without any association with the living world. In this parameter of analysis an old scientific concept, which is actually unacceptable, defined mushrooms as plants [M6, 7 and 10] . This confirms the narrow vision given to this topic. The contents related with microorganisms appear in the text in an informative way and the images are shown by photo or drawing with a motivating or metalinguistic function.
Parameter 2 -Microorganisms and health
Under this parameter, the body care emerges as the main topic followed by drawings of children having a bath and brushing their teeth, which predominantly has an explanatory function.
The approach to the vaccines topic usually has an informative nature. However, in M4 we found a picture of a child smiling followed by a text that clearly has a motivating function: "vaccines are very important. Vaccines protect us from diseases". This text has an explanatory function, showing the reason why vaccines are important. Another occurrence was found in M2, in which there is a drawing that shows a child who had been vaccinated playing with a healthy appearance. In contrast, we can observe another child with an ill appearance and who has previously refused to take the vaccines. This picture has a metalinguistic function since no text was found to explain it. In other words, it means that the picture needs to be understood by the students to learn the importance to be vaccinated.
In 4 th grade, in the topic concerning the skin function, the word "germ" appears in informative texts. Associated to these texts we found images of a schematic skin with an explanatory function. In this topic we have found an idea that "skin prevents germs from entering in human organism" [M15] . This idea is partly true, however, we did not find complementary information saying that these organisms can enter in our body using other ways.
Parameter 3 -Microorganisms and food
Relatively to food production, it is a poorly mentioned topic in 1 st grade textbooks; it only appears in some images with a metalinguistic function. However, in 3 rd and 4 th grades there are clearer associations among some raw materials and the final products: "…corn is used in bread production…" [M13] , "…other products derived from milk like yoghurts, cheese and butter" [M14] . Despite the text being always informative, the existing relation between the raw materials and the transformed product is clear; it is also clear the absence of association between microorganisms as agents of the transformation and the final product. The pictures associated to the text appear as photos with a motivating function, because they do not show the transformation process, they only show the raw material and the final product.
Regarding food expiry date (shelf-life time), we have observed informative texts in some photos of food packaged labels where the date is put in evidence (explanatory function): "people should not eat food after the mentioned date" (M5) . We have also found explanatory texts: "food goes off, too. It has an expiry date. After that date, it can cause many problems" [M6] .
Food preservation is well shown in 3 rd grade textbooks. Sentences like "…in order for food not to go off, several preservation processes have been invented. At home we have frozen food, canned food…" [M10] reflect an explanatory nature because they go further when they explain why food must be preserved.
Parameter 4 -Microorganisms in industry, technology and environment
In 1 st grade textbooks, the information related to this thematic is limited to the appearance of the terms "potable water" and "water pollution", without any explanation. In M6, we found a diagram that represents the course of wastewaters from houses to a structure like a WTP (Wastewater Treatment Plant) and this has clearly a metalinguistic function. The picture also shows an alternative concept because the drawing puts the WTP underneath houses, i.e. in the subsoil.
In 2 nd grade, we found references to potable water in informative texts, but also with an explanatory nature: "This water is clean, it has not debris nor germs (…) it is drinkable. It is potable water…" [M8] . This is an attempt to defining potable water. This sentence is related with a figure that represents drawings (taps, water bottles) with an explanatory function.
In 3 rd and 4 th grades, this theme is focalised in pollution causes (cattle creation and some industries polluted the environment). There are informative texts connected with figures like pictures which show discharges of polluted water by industries in rivers which have an explanatory function. In 4 th grade textbooks, there is still a relation between pollution and the appearance of the diseases in animals and plants that involving environment. To illustrate this concept, pictures of dead or weak animals in a polluted environment were found near the text and have an explanatory function.
Further Information
This study shows that microorganisms are not clearly mentioned in Primary Scholl textbooks or in the National Curriculum. On the other words at this level they are not considered part of the living world. The absence of this topic in National Curriculum of Primary School has the consequence that the theme does not appear structured in textbooks. From a pedagogic point of view it is disturbing that, when microorganisms (germs) are mentioned in textbooks, it happens in an incomplete or even wrong way leading to possible didactic obstacles for students (Clément, 1998) .
Considering that one of the main aims of the Environment Study is to contribute to a better perception and understanding of the child's involving physical-natural environment, we think this omission can potentially generate wrong conceptions about the living world and it is also a narrow perception of the child's involvement in the physical-natural world.
Through this analysis we have seen that in The Environment Study curriculum and in textbooks there are moments in which the theme "microorganisms" can be explored through experimental activities using negative and positive aspects of their activities. Therefore, studies that focus on this topic can contribute to a better understanding of how microbiology can be initiated at this level and motivate the establishment of experimental activities proposals.
